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Introduction
The human oral cavity is a very good environment for the transmission, inoculation, and growth of a variety of agents that can be infectious or detrimental to others. 1 Hence, disease transmission can easily occur in dental clinics through various routes. 2 These includes direct contact with blood, oral fluids, or other secretions; indirect contact with contaminated instruments, operatory equipment, or environmental surfaces; or contact with contaminants that are airborne. In dental practice, dentists frequently encounter patient blood and blood-contaminated saliva during dental procedures, which make transmission greatest from patient to dentist. 3, 4 This is the reason why infection control rules an integral part in dental practice.
Graduates in dental education worldwide necessitate a highlevel of medical training, clinical skills and knowledge on infection control. 5 Therefore, it is recommended that the importance of infection control is explained meticulously to students in their early years in dental education. This is also considered essential for them to adopt their learned attitudes and behaviors on infection control when they become professional dentists. 6 Presently, a large number of new dental personnel and dental undergraduate students are being trained in university hospitals where they can participate in rendering treatments to patients. Cross-contamination is indeed more probable in dental students compared with more experienced members of the dental team because studies have demonstrated that future dentists have not always adhered to infection control measures properly. [7] [8] [9] [10] [11] Since dentists have the duty to ensure that correct infection control procedures are followed when patients are treated, it is imperative to emphasize to the dental students the protocols essential in reducing the risk of infection both to themselves and to their patients. 5 The absence of a comprehensive and well planned institutional effort to teach infection control is also another factor because motivation should start from the institution where the students will acquire their training. The absence of structured programs to train the faculty contributes on why poor infection control measures become more profound. Since educational interventions are necessary for creating high standards of infection control, enhancing comprehension of its principles, improving compliance and developing positive attitudes toward blood borne pathogens infected individuals could be of great help. 11 Prosthodontic clinic required a high degree of concern regarding cross infection through patients, personnel, unsterilized instruments, and equipment. Prosthodontics treatment undertaken in the clinics should be supplemented by the laboratory, and hence cross infection chances have to be halted in both the fronts. Fabrication of prostheses for infectious disease carriers presents a cross-contamination hazard. Dental impressions, maxillo-mandibular registration bases and apparatus, trial and final prostheses are all exposed to contamination in the patient's mouth. Such items can spread infectious agents to the clinician, other patients and the staff of the dental laboratory. [12] [13] [14] There are previous studies conducted on infection control, in general, dental clinic. [1] [2] [3] 6, [10] [11] [12] However, these studies did not cover some of the important infection control procedure in the prosthodontic clinic. The aim of this study was to evaluate the attitude and awareness of the dental students and interns toward infection control measures in the prosthodontic clinic and to assess their satisfaction toward applying these measures in their prosthodontic clinic.
Materials and Methods
A questionnaire study was conducted among dental students (4 th and 5 th year) and interns of College of Dentistry, King Saud University, Riyadh, Saudi Arabia in November 2014. The sample comprised of 360 subjects: 122 4 th year dental students, 100 5 th year dental students, and 138 interns. The questionnaire was reviewed, and the study was ethically approved by the College of Dentistry Research Center, King Saud University, Riyadh, Saudi Arabia.
The questionnaire was formed by the author with the help of experts in the field (Prosthodontists in Prosthetic Dental Department and the Infection Control Committee of the same dental school). It was a self-administered questionnaire consisting of 30 close-ended questions: Two questions related to the demographic data (gender and academic level), three questions recording hepatitis B virus (HBV) vaccination status and previous sharp injuries, 20 questions to assess the attitude and awareness toward infection control in prosthodontic clinic, two questions related to previous education in infection control during the graduate studies, and last three questions was assessing subjects' satisfaction with their knowledge and attitude. The questionnaire was sent to all students by emails to be filled electronically, and informed consent was obtained from each student before commencing the questionnaire. It was pretested on a random sample of dental students to ensure practicability, validity, and interpretation of responses. The validity of the questionnaire was assessed by comparing data of 20 subjects on two occasions (test and re-test methods).
Data were analyzed using SPSS PC + version 21.0 statistical software. Descriptive statistics (mean, standard deviation and percentages) were used to describe the quantitative and categorical variables. Student's t-test for independent samples, and one-way analysis of variance was used to compare the mean values of quantitative outcome variable (attitude score) in relation to the categorical study variables. Post-hoc test (Tukey) was used to observe the significance of pair wise comparison. A P < 0.05 was used to report the statistical significance of the results.
Results
A total of 258 (71.66%) study subjects responded to the questionnaire: 114 (44.2%) interns, 105 (40.7%) 4 th year students and 39 (15.1%) 5 th year student. The total number of males was 177 (68.6%), and females were 81 (31.4%). Among them, 94.2% were vaccinated for HBV and only 2.3% (6 subjects) were not vaccinated ( Table 1) . For the sharp and eye splashing injuries, 57% of the subjects were reported that they had sharp injury at least once, comparing to 30.2% affected with eye splashing injury ( Table 1) .
Distribution of responses of study subjects attitudes and awareness toward infection control in the prosthodontic clinic are varied between 100% were regularly using gloves with patients to 17.8% were regularly disinfecting dental cast before sending it to the dental laboratory. Details of their responses are shown in Table 2 .
In response to the two questions related to the education in infection control during the graduate studies, about 84.9% of the study subjects responded positively for having only few lectures during their undergraduate program. On the other hand, 53.5% responded positively for attending only one clinical demonstration or hands-on workshop about infection control during undergraduate program (Table 3) .
Only 8.1% of study subjects had evaluated their knowledge as "very good" toward infection control in the prosthodontic clinic, 59.3% of them as "good" and 29.1% as "fair". Toward implementation of infection control policy in their prosthodontic clinical practice, only 4.7% had evaluated it as very good, 51.2% as "good," 40.7% as "fair" and 3.5% as "poor." About 8.1% of them were totally satisfied, 43% were almost satisfied, 36% were fairly satisfied and 10.5% were little satisfied with their knowledge and their performance in infection control in the prosthodontic clinic practice ( Table 4 ).
The comparison of subject's attitudes toward their knowledge was calculated using nominal scale according to their response to the two knowledge questions. When comparing the mean values of attitude scores toward infection control across five-point nominal scale responses of having didactic (theory) lectures during undergraduate or internship program questions, it indicated higher statistical significant for the of three satisfaction questions of infection control indicates a statistical significant difference in the responses to all the three questions. The mean attitudes scores was statistically significantly higher in study subjects who had responded as "very good" to the two questions related to the evaluation of their knowledge and related to policy implementation of infection control in prosthodontic clinic (F = 9.78; P < 0.0001; F = 20.39; P < 0.0001), when compared with study subjects who had responded as "good," "fair," and "poor" to these two questions of satisfaction (F = 9.78; P < 0.0001; F = 20.39; P < 0.0001). For the mean value of subject's attitude scores 
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related to their satisfaction with their knowledge and performance toward infection control in prosthodontic clinic, there was a higher significantly different for the subjects who had responded as "totally satisfied" comparing other subject's responses (F = 8.13; P < 0.0001).
Discussion
Measuring attitude and awareness of practitioners toward infection control in the prosthodontic clinic is very important to be conducted in the early years of practice. Enhancing and motivating dental students are essential for them to adopt attitudes and behaviors learned on infection control when they become professional dentists.
This questionnaire evaluated the attitudes and awareness of dental students and interns toward infection control measures in the prosthodontic clinic in the College of Dentistry at King Saud University, Saudi Arabia (first dental school in Saudi Arabia). 15 It also assessed their education and provided selfassessment to their knowledge and implementation of infection control policy in the prosthodontic clinic. It is a study with an internal validity, which means the data represents one dental school, not the entire country. Not all infection control procedures were investigated because of concerns that increase number of questions would reduce the accuracy of response and response rate.
Almost two-thirds of the respondents were males. This high percentage of male respondents was due to the large number of male dental students and interns compared to the females.
Furthermore, because the males and females are in two separate campuses (due to the Saudi culture and regulations), it was easier for the author (being male) to access male students and interns to motivate them to respond to the questionnaire. HBV immunization among the subjects was 94.2%. Only 6 subjects (out of 258) were not vaccinated, and 9 subjects were not sure if they had it before. Increase number of vaccinated students can be attributed to the strong encouragement and recommendation of the dental school. However, it is not mandatory for completion of registration by the Saudi Commission for Health Specialties. 16 The result of this study proved similar to those carried out in other dental schools. de Souza et al. 10 reported that 90.8% of all senior students received vaccinations in 6 dental schools in Rio de Janeiro, Brazil.
McCarthy and Britton's 17 study showed 100% immunization among the final year undergraduate dental, medical and nursing students at the University of Western Ontario, Canada. In the Middle East, a previous study completed at the College of Dentistry in Sharjah University reported 95.8% dental students were vaccinated for HBV. 18 Another study completed at Mashhad Dental School in Iran reported 89.9% of the students were vaccinated for HBV. 19 In Saudi Arabia, Ahmad et al. 20 stated about 80% of the dental students and interns in Riyadh College of Dentistry and Pharmacy, Riyadh received an HBV vaccination.
The previous study had shown that 20% of the incidences of hepatitis B developed after needle stick injuries. 21 Sharp injuries are more likely to occur in the dental environment than to other health care settings. 22 This is may be due to the work in Table 4 : Distribution of responses to questions related to satisfaction of study subject with their knowledge and behavior toward infection control, and comparison of mean value of their attitude scores in relation to their responses of their satisfaction with their knowledge and behavior. 10 in their study reported 31% accidental injuries. According to the study in Sharjah University, 53.8% of the dental students reported they had accidental injuries. 18 In our questionnaire, 57% of the subjects reported that they had sharp injury, and 30.2% were affected with eye splashing injury.
Satisfaction questions Distribution of responses
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Regarding the subjects attitudes toward infection control in the prosthodontic clinic, most of the students and interns (96.5-100%) care about protective parries (gloves, face mask and protective gown). However, they were less concern in using other protective items (73.3% protective glasses and 36% head cap). This result is comparable to previous studies 7, 18, 20 were using protective glasses and head cap were low, around 59% and 40%, respectively. On the other hand, only 53.5-79.1% of the subjects were aware about disinfecting important items used regularly in the prosthodontic clinic (rubber bowl, alginate mixing spatula, face bow, and shade guide) which are common items used in the clinic.
For infection control between dental office and dental laboratory, few questions included in the questionnaire were related to disinfecting items sent or received by the dental laboratory. The Centers for Disease Control and Prevention Guideline for Infection Control in Dental Health-Care Settings in 2003 provided different strategies to control infection in the dental clinic and dental laboratory. 23 The risk of infection of laboratory technicians by saliva or blood-borne infections such as HBV has been documented. 24 Therefore, items such as impressions, dental cast, denture prosthesis, metal framework for removable or fixed prosthesis, bite registration or wax rim must be disinfected before they are sent to the dental laboratory. 25 In this study, 96.5% of the respondents rinse the impression and apply disinfectant before sending it to the dental laboratory. However, only 54.7% remember to disinfect the outer side of the impression tray. In the previous study by Ahmad et al., 20 87% of the subjects disinfect impression before it was sent to the laboratory. Other studies reported less than that, 53.7% 26 and 18.1%. 27 On the other hand, around 62.8-68.65% of the study samples disinfect other dental prosthetic items (denture prosthesis, metal framework for removable or fixed prosthesis, bite registration or wax rim, and face bow and fork) before sending them to laboratory. These results suggested that additional education is required to promote routine disinfection of impressions and prostheses.
To facilitate better understanding on how to evaluate awareness on infection control amongst dental students, it was necessary to have a background in their education about control infection in the dental clinic. Two questions related to previous education in infection control during the graduate studies were included in the questionnaire. The findings of this study showed insufficient knowledge among the subjects. Most of them (84.9%) had only a few lectures about infection control during their academic program, and about 93% had not attended or attended only one clinical demonstration about infection control during their academic program. The result of this study regarding knowledge on infection control is similar to previous studies by Askarian et al. 28 and Abreu et al. 1 on dental students in Iran and Brazil, respectively.
Self-assessment is very important to understand students' satisfaction regarding their attitude toward infection control in the prosthodontic clinic, and the correlation of their satisfaction with their attitude. Most of the subjects evaluated their knowledge and their implementation of infection control policy as "Fair" or "Good," and most of them were fairly satisfied (36%) or almost satisfied (43%) with their knowledge and their performance toward infection control policy. These results reflect students' responses according to five-point ordinal scale in correlation with the quantitative responses of attitude responses toward infection control. The finding of this study suggested that educational efforts are needed to improve dental students' and interns' attitudes and awareness toward infection control in the prosthodontic clinic. It may be recommended to focus on strategies to motivate dental students to implement infection control measures with their routine use. Furthermore, dental schools could offer opportunities for students to analyze their own experiences in the dental clinic from the perspective of infection control.
One of the examples is the approach proposed by Machado-Carvalhais et al., 29 as it offers the advantage of sensitizing students to their attitudes in order to change their behavior and consequently improve their quality of life.
Some limitations of the present study should be acknowledged. This questionnaire was conducted in a single institution, and thus the results cannot be generalized to the students and interns of other dental institutions. However, the findings would be useful for planning and implementation of future interventions, including a National Survey of Dental Institutions across the country.
